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Envisage Environmental Incorporated 

March I, I 993 

Mr. Gareth Rich 
The Hoover Company 
101 East Maple Street 
Canton, Ohio 44720 

Dear Mr. Rich: 

The following report is the result of the particulate and sulfur dioxide emission 

evaluation conducted February 18, 1993 at the Canton, Ohio facility. Two test 

runs were conducted at the exhaust of the boiler mechanical collector. 

The results are true and accurate to the degree specified in the pertinent 

sections of the Code of Federal Regulations, in force at the time of the tests. 

I look forward to answering any questions you may have and assisting you in 

the future. 

Respectfully submitted, 

~Mc1~ 
Robert C. Hovan 
Project Leader 
ENVISAGE ENVIRONMENTAL INC. 

P.O. Box 152 Richfield, Ohio 44286 Phone (216) 526·0990 FaK (216) 526-8555 
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INTRODUCTION 

On February 18, 1993 Envisage Environmental Inc. conducted a particulate 

and sulfur dioxide emission evaluation at the Hoover Company, Canton, Ohio 

facility. The testing was performed at the mechanical collector exhaust. The 

operation of the boiler was monitored throughout the duration of the testing by 

Hoover Company personnel. 

The purpose of the evaluation was to determine the particulate and sulfur 

dioxide emission rates to ascertain compliance with State and Federal 

Regulations. The Envisage testing team consisted of Messrs. Robert Hovan 

and James Gray. Mr. Gareth Rich, Hoover Company, coordinated the testing. 

Results are presented in this report for pounds per Actual Heat Input of 

particulate matter and sulfur dioxide respectively, as well as the various 

velocity, volumetric and temperature measurements associated with these 

tests. 
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TEST RESULTS SUMMARY 

The Hoover Company 

Boiler Exhaust Stack 

5 

Particulate and Sulfur Dioxide Emission Evaluation 

Conducted - February 18, 1993 

PARAMETER 

Particulate Emissions 

Pounds/Million BTU (Actual Heat Input) 

Pounds/Mi 11 ion BTU (F Factor, 9820) 

Pounds/hour 

Gra i ns/dscf 

Sulfur Dioxide Emissions 

Pounds/Million BTU (Actual Heat Input) 

Pounds/Million BTU (F Factor, 9820) 

Pounds/hour 

Pounds/DSCF 

System Flow Rates 

ACFM 

DSCFM 

Degrees Fahrenheit 

Moisture Content 

RUN # 1 

0.1324 

0.1561 

13.72 

0.0777 

4.77 

5.62 

494.11 

4.00E-04 

49,674 

20,593 

653 

7.33 

RUN # 2 

0.1338 

0.1372 

13.68 

0.0735 

5.76 

5.91 

589.25 

4.52E-04 

52,534 

21' 718 

664 

6. 71 
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TEST RESULTS 

The Hoover Company 

Boiler Exhaust Stack 

Particulate and Sulfur Dioxide Emission 

DATE: February 18, 1993 Symbol Units 

Time of Day 

Gas Volume-dry,std. Vmstd cu. ft. 

2 Condensate Vapor Vol. Vwstd cu. ft. 

3 Gas Stream Moisture Bws vol.dec 

4 Mol . Wt- fl ue gas (dry) Msd lb/lb mo. 

5 Mol.Wt-flue gas (wet) Ms lb/lb mo. 

6 Flue Gas Velocity Vs ft/sec 

7 Flue Gas Volume-Actual ACFM cu. ft. 

8 Flue Gas Volume-Std. DSCFM cu. ft. 

9 Particulate Cone. Cs 

Probe gr/dscf 

Filter grjdscf 

Total gr/dscf 

10 Emission Rate E 

Probe l b/hr 

Filter 1 b/hr 

Total l b/hr 

11 Isokinetic Rate I % 

7 

Evaluation 

RUN # 1 

1245 
1410 

52.36 

4.14 

0.0733 

30.16 

29.26 

55.19 

49,674 

20,593 

0.0150 

0.0628 

0. 0777 

2.64 

11.08 

13.72 

99.5 

RUN # 2 

1600 
1720 

56.02 

4.03 

0. 0671 

30.27 

29.45 

58.37 

52,534 

21,718 

0.0170 

0.0565 

0.0735 

3.17 

10.51 

13.68 

100.9 

Envisage 
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S02 LABORATORY SUMMARY 

The Hoover Company 

Boiler Exhaust Stack 
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Particulate and Sulfur Dioxide Emission Evaluation 

DATE: February 18, 1993 Symbol Units 

20 Normality of Ba(Cl04)2 N meq/ml 

21 Vo 1 ume of solution Vsln ml 

22 Volume aliquot titrant Va ml 

23 Volume Ba(Cl04)2 Blank Vtb ml 

24 Volume Ba(Cl04)2 Sampl Vt ml 

S02 TEST RESULTS 

The Hoover Company 

Boiler Exhaust Stack 

Particulate and Sulfur Dioxide Emission 

DATE: February 18' 1993 Units 

12 Concentration S02 Cso2 l b/scf 

13 Concentration S02 PPM ppmV 

14 Emission Rate S02 Eso2 l b/hr 

RUN # 1 RUN # 2 

0.0103 0.0103 

244.0 255.0 

0.05 0.05 

0.0 0.0 

5.90 6.83 

Evaluation 

RUN # 1 

4.00E-04 

2405.4 

494.11 

RUN # 2 

4.52E-04 

2719.9 

589.25 

Envisage 
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10" 

60" 

SAMPLE POINT LOCATIONS ------ ----- ---------
The Hoover Company 
North Canton, Ohio 

Boiler Exhaust 

Particulate Emission Testing 

I_ 6"-r- 8"----!' 

J6 .. ______ ______,I 

8 .. --...--- 8" --- f, .. _I 
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SAMPLE POINT DISTANCES 

1) 55 inches 
2) 45 inches 
J) 35 inches 
4) 25 inches 
5) 15 inches 
6) 5 ir:rr.0s 

I I 

• 

• 

• 

• 

• 

• 
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EPA METHOD 5 PARTICULATE 
SAMPLE TRAI~ 

-./ 
TEMPERATURE SENSOR 

PROBE 7 ;:::q 
REVERSE-TYPE n ~ 1 
PITOT TUBE fr ,!1J 

PITOT MANOMETER THERMOMETERS 

ORIFICE 

DRY GAS METER AIR·TIGHT 
PUMP 

CHECK 
VALVE 

VACUUM LINE 

.· .,,.,.,, , Envisage 
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LABORATORY SUMMARY SHEET 

The Hoover Company 

Boiler Exhaust Stack 
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Particulate and Sulfur Dioxide Emission Evaluation 

DATE: February 18, 1993 Symbol 

I Sampling Time 

2 Barometric Pressure 

3 Static Pressure 

Stack Pressure 

4 Gas Meter Volume 

5 Stack Area 

6 Nozzle Diameter 

7 Meter Temperature 

8 Stack Temperature 

9 Velocity Head 

10 Orifice Pressure 

11 Carbon dioxide 

12 Oxygen 

13 Carbon monoxide 

14 Nitrogen 

15 Pitot Coefficient 

16 Water Collected 

17 

18 

Sample Weight: 

- Probe 

Filter 

t 

Pb 

Pg 

Ps 

Vm 

A 

Dn 

Tm 

Ts 

C02 

02 

co 
N2 

Cp 

Vlc 

Mn 

Units 

minutes 

in. Hg 

in. H20 

in. Hg 

cu. ft. 

sq. ft. 

dec. in. 

degrees F 

degrees R 

degrees F 

degrees R 

in. H20 

in. H20 

% 

% 

% 

% 

ml 

g 

g 

RUN # 1 RUN # 2 

72.0 

28.92 

-9.60 

28.21 

58.65 

15.00 

0.3125 

114.2 

574.2 

653.0 

1113.0 

0.662 

1. 79 

11.9 

6.3 

0.0 

81.8 

0.84 

88.0 

0.0508 

0.2130 

72.0 

28.92 

-9.60 

28.21 

62.85 

15.00 

0.3125 

115.5 

575.5 

663.5 

1123.5 

0.699 

2.08 

12.9 

5.2 

0.0 

81.9 

0.84 

85.6 

0.0618 

0.2050 

Envisage 
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ORSAT fu'iAl. YSIS WORK SHEET 16 

DATE: d j If j 73 r , 

LOCATION: l-loo ver 

OPERATOR: _;)..:::c.:.....::· G._;_. -----
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FH"-92 Envisage 

-

Environmental 
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-
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l'tlot!• (21 5) 5.25-0990 
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COAL ANALYSIS SUMMARY 

The Hoover Company 

Canton, Ohio 

Boiler Exhaust 

Particulate and Sulfur Dioxide Emission Evaluation 

Conducted - February 18, 1993 

ULTIMATE DATA RUN 1 RUN 2 

% H As Rec'd 5.00 4.80 
Dry 5. 50 5.28 

% c As Rec'd 67.22 66.91 
Dry 73.93 73.66 

% s As Rec'd 2.89 3.32 
Dry 3.18 3.66 

% N As Rec'd 1.39 1.33 
Dry l. 53 1.46 

% 0 As Rec'd 7.89 8.12 
Dry 8.68 8.94 

% Ash As Rec'd 6. 53 6.36 
Dry 7.18 7.00 

PROXIMATE DATA 

BTU/LB As Rec'd 12,083 12,074 

BTU/LB Dry 13,290 13,292 

MOISTURE % 9.08 9.16 

* Pounds of Coal Burned 8,580 8,470 

Heat Input 103.67 102.27 

F Factor 9870 9788 

18 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 • (708) 953-9300 

February 24, 1993 

ENVISAGE ENVIRONMENTAL 
6940 Miller Road 
Brecksville, OH 44141 

Kind of sample 
reported to us Coal 

Sample taken at 

Sample taken by Submitted 

Date sampled February 

Date received February 

18, 1993 

22, 1993 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
2979 E. CENTER ST., CONNEAUT, OH 44030 

TELEPHONE: (216) 224-2261 
TELEX: 985-606 CT&E GOUT 

FAX: (216) 224-2808 

Sample identification by 
ENVISAGE ENVIRONMENTAL 

IDENT: 93-1148 
Test #1 
Hoover 

- I 
!r,· "~ 
''-·' .. 

=============================-· 
Analysis Report No. 88-34408 

SHORT PROXIMATE - ULTIMATE ANALYSIS 

As Received 

% Moisture 9.08 
% Carbon 67.22 

% Hydrogen 5.00 
% Nitrogen 1.39 

% Sulfur 2.89 
% Ash 6.53 

% Oxygen (diff) 7.89 
100.00 

Btu/lb 12083 

Dry Basis 

XX XXX 
73.93 

5.50 
1.53 
3.18 
7.18 
8.68 

100.00 

13290 MAF 14318 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO . 

. ./ ~ .-rY'7 ....... -l"'·'--Y ~-r ~ 

Manager, Conneaut Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
>=-465 



COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE 210-B, LOMBARD, ILLINOIS 60148 • (708) 953-9300 

February 24, 1993 

ENVISAGE ENVIRONMENTAL 
6940 Miller Road 
Brecksville, OH 44141 

Kind of sample 
reported to us Coal 

Sample taken at 

Sample taken by Submitted 

Date sampled February 

Date received February 

18, 1993 

22, 1993 

Analysis Report No. 

de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
2979 E. CENTER ST., CONNEAUT, OH 44030 

TELEPHONE: (216) 224-2261 
TELEX: 985-606 CT&E COUT 

FAX: (216) 224-2808 

Sample identification by 
ENVISAGE ENVIRONMENTAL 

!DENT: 

88-34409 

93-1148 
Sample #2 

r· 

- I 

SHORT PROXIMATE - ULTIMATE ANALYSIS 

As Received Dry Basis 

% Moisture 9.16 XX XXX 
% Carbon 66.91 73.66 

% Hydrogen 4.80 5.28 
% Nitrogen 1.33 1.46 

% Sulfur 3.32 3.66 
% Ash 6.36 7.00 

% Oxygen (diff) 8.12 8.94 
100.00 100.00 

Btu/lb 12074 13292 MAF 14292 

Respectfully submitted, 
COMMERCIAL TESTING & EN.GINEEAING CO . 

.l/.Q~ 
Manager, Conneaut Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 
F-465 
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EMISSION SAMPLING 
NOMENCLATURE 
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A = 

·"-n = 

B.,. = 

c = 

c 
' 

= 

D, = 

E = 

'H = 

. 'H@ = 

I = 

~ = 

Mct = 

M. = 

M, = 

Mw = 

Pbar = 

P. = 
• 

P, = 

= 

= 

26 
S .. ";vfPU0G :--iOMENCLA Th'RE 

C·oss seccicnal are:J. of stad:: or duct, ft.2
• 

Cross sec:ional are:J. of nozzle entry plane, ft.2
. 

\Vater vapor in ps s;:e:un, proportion by volume. 

Nomograpn correction fac:or, dimensionless. 

Concentration of particulate matter in gas stream, dry basis-corrected to 
standard conditions, gr I dscf. 

Nominal diarw.e:er of probe nozzle ent.;r plane, m. 

PartiC'J..late E:nission Rate, lb./hr. 

Average pressure differemial across orifice, in. of H20. 

Orifice meter calibration fac:or, in. of H20 . 

Percent of isokinetic sampling, %. 

Pitot tube constant, 85.49 fr../sec. 

Molecular weight of gas, dry basis, lb./lb.-mole. 

Total amount of partiC'J.late matter collected, g. 

Molecular weight of gas, wet basis, lb./lb.-mole. 

Molecular weight of water, 18 lb./lb.-mole. 

Barometric pressure, in. of H •. 
• 

Pressure differential from gas stream to atmosphere, 
(static pressure) in. of Hp. 

Absolute gas stream pressure, (P bar + P ./13.6) in. of H •. . . . 
Absolute pressure at standard conditions, 29.92 in. of Hs. 

Density of water, 0.0022 lb./ml. 
Envisage 
Environmental 
Incorporated 
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'P,.,., = 
• 

Q = 

Q,d = 

R = 

t = 

Tm = 

T, = 

Tsrd = 

VIC = 

vm = 

vm(std) = 

v, = 

v w(Std) = 

13.6 = 

%C02 

%02 = 

%CO = 

%Nz = 

27 

SA:.(PUNG '-i-Q",fENCLATIIRE - continued 

Average of the squ::re roots of the velocity head readings, U:. of H,O. 

Volumerric IJ.ow rate at gas me::m conditions, AC.F.M. 

Dry volume:.::c gas flow rate corrected to standard condidoc.s, D.S.C.F.:VL 

Ideal gas constant, 21.35 in. of H,-ft3 
/ 

0 R-lb.-mole. 
~ . 

Total sampling time, minutes. 

Average dry g:ts meter temperature, 0R. 

Average absolute gas stre:J.m temper:trure, 0R. 

Standard absolute temperarure, 528° rankine. 

Volume of water collected in impingers and silica gel, ml. 

Volume of gas sample measured at meter box (meter conditions), ft.3
. 

Volume of gas sample measured at meter box· (corrected to standard 
conditions), ft.3

. 

Average gas stream velocity, ft./sec. 

Volume of water vapor in gas sa.mple (standard conditions), ft?. 

Specific gravity of mercury (Hg)· 

= Percent by volume of C02 in gas stream (dry basis). 

Percent by volume of 0 2 in gas stream (dry basis). 

Percent by volume of CO in gas stream (dry basis). 

Percent by volume of N2 in gas stream (dry basis). 

Envisage 
Environmental 
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